for nine patients. One patient died 3 weeks after operation and the other has been operated on 9 months before this study had been finished.
SUMMARY The results of a stereotactic thalamotomy in 11 patients with clinically definite multiple sclerosis and severe intention tremor are discussed. The operation produces a beneficial effect on the tremor and an improvement of arm function in most patients. The good results have often been counterbalanced by postoperative complications or progression of the disease. An operation may be considered, if the tremor lasts for at least a year, and if there is no serious cerebral atrophy or other relevant damage to CNS structures. The patient must be capable of giving informed consent.
Good results of stereotactic thalamotomy as treatment for the intention tremor of patients with multiple sclerosis have been described. '-3 In this report we compare our operative results with those given in the literature and discuss the effect of the thalamotomy on the course of multiple sclerosis.
Patients and methods
In the period April 1965 till February 1982 we have operated on 11 patients, five men and six women, with a severe intention tremor due to clinically definite multiple sclerosis4 (table 1). All patients were severely disabled with a score 5 on Kurtzke's disability status scale.5 At the time of the operation the disease was in a steady state and the tremor had been present for at least a year, with one exception. We then considered mental deterioration, dysphagia, (pseudo-) bulbar dysarthria, and severe cerebral atrophy a contraindication for a thalamotomy.8 The surgical technique employed was similar to that applied to relieve Parkinsonian or essential tremor, as described by Cooper, 6 Guiot7 and van Manen.' We designed rating scales for the degree of the intention tremor (table 2) and the loss of arm function (table 3) . Preoperatively, all patients had an intention tremor grade of + 3 and seven patients had a loss of the arm function for the side operated on of grade +3 and four of grade +4. Eight patients underwent a unilateral thalamotomy and three had a bilateral lesion. The postoperative follow-up period has been ¢ 11/2 years (mean: 41/2 yrs; 1/2-1 1 yrs) for nine patients. One patient died 3 weeks after operation and the other has been operated on 9 months before this study had been finished.
We considered an improvement of over 2 grades on the rating scale as a very good result, of 2 grades as a good result and 1 point as moderate. In case of a bilateral thalamotomy the better result of the two operations has been considered for the ultimate result. Eight patients have been interviewed on their opinion of the operation result, and this has been compared with the outcome of the rating scales. The other three patients died some years ago.
Results
The intention tremor of the arm, contralateral to the ventrolateral thalamotomy disappeared in all patients during the operation. The results of the lesion on the intention tremor and the loss of arm function scored after a postoperative interval of 3 months to 1 year, are shown in figs 2a and 3a and for more than 11/2 years in figs 2b and 3b.
For the intention tremor, eight patients have scored a good result, one patient a moderate, while no improvement has been seen in two patients. For the loss of arm function the operation produced a good result in six patients, a moderate result in three, and no improvement in two patients. The disability status scale score remained unchanged in seven patients, but became worse in four; while the functional status scale score worsened in seven patients and remained unchanged in three (fig 1) . The only patient who showed an improvement in the functional status scale score died in the 3rd postoperative week.
The complications probably due to the operation are given in table 4. Two patients had no complica- (see table 3 ). (a) shows the results after 3 months to I year for IO thalamotomies (8 patients). The patients with a preoperative score of +4, all improved. For the patients with an impairment score of +3 one operation failed, but 5 gave an improvement (with 2 grades in 4 patients and I grade in 1). (b) gives the results of 11 operations (9 patients), : 112 year postoperatively. Of the patients with a preoperative impairment score of +4, all 3 operations gave an improvement. For the group with a score of +3, preoperatively, 5 operations gave an improvement, but 3 none. 
